In 2015, a third of primary THAs in Finland were performed on patients under the age of 65 years (Finnish Arthroplasty Register) .
Given the need for a longer working career and patients' expectations of improved mobility after the surgery, the return to work (RTW) has been suggested to be an important marker of surgery success (Kuijer et al. 2009 , Malviya et al. 2014 , Tilbury et al. 2014 . The RTW has positive effects on patients' physical and mental health and social and economic benefits if employed (Liang et al. 1986 , Koenig et al. 2016 . Of the patients who undergo THA, 68% to 95% return to work (Mobasheri et al. 2006 , Bohm 2010 , Nunley et al. 2011 , Tilbury et al. 2014 , Hoorntje et al. 2018 . Due to a growing number of annual procedures, however, a substantial number of patients are not able to continue working after THA.
We aimed to identify risk factors of unsuccessful RTW after THA among factors related to demographic variables, general health, health-risk behaviors, and socioeconomic status in a large nationwide cohort of public sector employees.
Patients and methods
The patients were identified from the Finnish Public Sector (FPS) study, a nationwide register-and survey-based cohort amongst employees of 10 municipalities and 6 hospital districts covering a wide range of occupations-from city mayors and doctors to semiskilled cleaners, nurses, and teachers (Airaksinen et al. 2017 ). The cohort members had been employed for a minimum of 6 months in the participating organizations between 1991 and 2005 (n = 151,901) ( Figure  1 ). Since 1997, repeated questionnaire data with approximately 4-year intervals have been collected from all employees at work at the time of the survey. The information on baseBackground and purpose -While the number of working-age patients undergoing total hip arthroplasty (THA) is increasing, the effect of the surgery on patients' return to work (RTW) is not thoroughly studied. We aimed to identify risk factors of RTW after THA among factors related to demographic variables, general health, health risk behaviors, and socioeconomic status.
Patients and methods -We studied 408 employees from the Finnish Public Sector (FPS) cohort (mean age 54 years, 73% women) who underwent THA. Information on demographic and socioeconomic variables, preceding health, and health-risk behaviors was derived from linkage to national health registers and FPS surveys before the operation. The likelihood of return to work was examined using Cox proportional hazard modeling.
Results -94% of the patients returned to work after THA on average after 3 months (10 days to 1 year) of sickness absence. The observed risk factors of successful return to work were: having < 30 sick leave days during the last year (HR 1.8; 95% CI 1.4-2.3); higher occupational position (HR 2.2; CI 1.6-2.9); and BMI < 30 (HR 1.4; CI 1.1-1.7). Age, sex, preceding health status, and health-risk behaviors were not correlated with RTW after the surgery.
Interpretation -Most employees return to work after total hip arthroplasty. Obese manual workers with prolonged sick leave before the total hip replacement were at increased risk of not returning to work after the surgery. line characteristics before the surgery was derived from the survey responses, the employers' records, and national health registers. All participants have been linked to surgical data on THA from the National Care Register for Health Care, maintained by the National Institute for Health and Welfare, as well as the National Sickness Absence Register maintained by the Social Insurance Institution of Finland. The linkage data were available until December 31, 2011.
Type of surgery and patient characteristics
Of the FPS cohort members, 1,690 underwent a unilateral THA between 1999 and 2011 ( Figure 1 ). Of these, 408 had responded to a survey before the surgery and were included in the study. THA was performed in patients mainly because of primary hip osteoarthritis (n = 369, 90%). Risk factors were measured on average 3.6 years (SD 1.9, range 1.0-9.9) before the operation. The type of surgery was defined as NFB30, NFB40, NFB50, NFB60, NFB62, or NFB99 according to the NOMESCO Classification of Surgical Procedures Version 1.14 by the Nordic Medico-Statistical Committee.
Return to work (RTW)
RTW was determined as the number of days between the date of discharge and the date of the end of the sick leave. Return to work was defined here both as full and part time. All Finnish residents aged 16 to 67 years are legitimized to receive daily allowances due to medically certified sickness absence. All sickness absence periods are medically certified, and they are encoded in the register with start and end dates. The RTW was also dichotomized as yes vs. no.
Risk factors of RTW
The participants' demographic variables (sex, age) and occupational grade at the time of the surgery were obtained from the employers' registers. The spectrum of occupational grades was coded according to the International Standard Classification of Occupation (ISCO) and then downsized to 3 groups: higher-grade non-manual workers (e.g., teachers, physicians), lower-grade non-manual workers (e.g., registered nurses, technicians), and manual workers (e.g., cleaners, maintenance workers). Marital status (married or cohabiting vs. single, divorced, or widowed) was obtained from a baseline questionnaire. Age was defined in full years at the time of THA.
Information on health and health behaviors was obtained from the baseline questionnaire and national health registers. Physical activity was defined as average weekly hours of leisure-time physical activity (walking, brisk walking, jogging, and running, or similar), including commuting, during the previous year (Kujala et al. 1998 ). The hours per week spent on activity at each intensity level were multiplied by the average energy expenditure of each activity expressed in metabolic equivalent of task (MET). Physical activity was categorized into 2 groups, "low" (≤ 14 MET-hours/week) and "high" activity (> 14 MET-hours/week). Alcohol consumption was categorized according to the habitual frequencies of drinking beer, wine, and spirits as "none", "moderate," and "heavy" consumption. The cut-off for heavy alcohol consumption was set as 210 g/week (Rimm et al. 1999 ). Smoking status was dichotomized as "currently smoking" vs. "quit or never smoked." Self-reported body weight and height were used to calculate BMI, which was used to identify obese (BMI ≥ 30) and non-obese (BMI < 30) participants. Psychological distress was measured with the 12-item version of the General Health Questionnaire (GHQ) (Goldberg et al. 1997 ) with 3 or more positive response set as a cut-off point of psychological distress ("yes" vs. "no"). Participant rated their general health on a 5-point scale (from 1 = "good health" to 5 = "worst health"), and the self-rated health was then dichotomized by categorizing response scores 1 and 2 as good and scores 3 to 5 as poor general health. The data on the presence of diabetes, coronary heart disease, asthma, chronic obstructive pulmonary disease, or rheumatoid arthritis were obtained from the Drug Reimbursement Register, which contains information on persons entitled to special reimbursement for treatment of chronic health conditions. The presence of comorbidity was then dichotomized as "yes" vs. "no." Statistics The participants were followed from the date of discharge to the date when an employee returned to work, was granted a disability pension, an old-age pension, died, or end of study (December 31, 2011) , whichever came first.
Cox proportional hazard models were used to study the associations between baseline characteristics and return to work. We examined the associations separately for each risk factor adjusted for age and sex. The results are presented as hazard ratios (HR) and their 95% confidence intervals (CI).
Proportional hazards assumption of the Cox model was fulfilled concerning all other parameters studied, except socioeconomic status, alcohol consumption, and perceived general health. For these 3 parameters, Schemper's weighted Cox regression was used (Schemper et al. 2009 ).
All analyses were performed using the SAS statistical software, version 9.1.3 (SAS Institute, Cary, NC, USA). 
Results
The majority, 73% of patients, were women (Table) . The occupational status was evenly distributed among the 3 groups. The average age at the time of surgery was 54 years (32-67). 15% of patients had some chronic medical comorbidity and 53% reported good general health (Table) .
Risk factors of RTW
After the surgery, 94% (n = 383) of the patients returned to work after a mean of 103 days (10-354) of sickness absence (Figure 2 ). Of the prognostic variables examined, occupational status, sickness absences before the operation, and obesity were statistically significantly associated with RTW.
Patients with higher non-manual occupational status had a 2.2 (CI 1.6-2.9) times higher probability of RTW than manual workers adjusted for age and sex (Table) . Low compared with high number of sick leaves (< 30 days) before the surgery was associated with a 1.8 (CI 1.4-2.3) times higher probability of RTW. Also, non-obese patients were more likely to return to work than obese patients (HR 1.4 (CI 1.1-1.7). Figure 2 illustrates the RTW curves by occupational status, sickness absences before the operation, and obesity. The expected dispersion of curves between categories of these patient characteristics was observed across the entire followup period (log-rank test: p < 0.001 for occupational status and sickness absences, p = 0.01 for obesity).
Demographic variables (age and sex), from socioeconomic factors marital status, health behaviors (smoking, physical activity, and high alcohol consumption), chronic medical comorbidities (asthma, diabetes mellitus, rheumatoid arthritis, and coronary artery disease), or psychological distress were not statistically significantly associated with RTW (Table) .
Discussion
Successful return to work has been identified as a crucial outcome marker for patients after THA (Kuijer et al. 2009 , Malviya et al. 2014 , Tilbury et al. 2014 . Larger patient series are needed to assess the principal factors for successful return to work and to evaluate the interaction of these factors using multivariate analysis.
Our findings are in line with previous studies. Stigmar et al. (2017) reported that, for Swedish patients who started a sick leave period from day 7 before surgery and who had had no ongoing sick leave from day 30 to day 8 prior to THA surgery, the median postoperative sick leave period for women and men was similar, 3 months. In our study, for patients who did not have > 30 days' sickness absence within the 1-year period preceding the operation the median postoperative sick leave was similar. The employment status and sick leaves before the surgery have been suggested to be important determinants of returning to work after hip replacement (Jensen et al. 1985 , Johnsson and Persson 1986 , Mobasheri et al. 2006 , Bohm 2010 , Cowie et al. 2013 ). Bohm (2010) did not observe a correlation between RTW and sex, smoking status, or high alcohol consumption. Lower socioeconomic statuses have been reported to be associated with a higher incidence of osteoarthritis and a higher disability level (Thumboo et al. 2002 , Wetterholm et al. 2016 . In a Swedish cohort study, osteoarthritis was diagnosed earlier and the incidence rate of hip replacement surgery was higher among patients with higher income and higher educational level (Wetterholm et al. 2016) . While some previous studies have produced conflicting evidence on the influence of obesity on THA outcome (Moran et al. 2005 , Namba et al. 2005 , Davis et al. 2011 , Alvi et al. 2015 , others have reported that obesity might also affect RTW (Cowie et al. 2013) .
Identifying factors predicting RTW after THA may help in patient selection and setting adequate goals for medical and occupational rehabilitation after the surgery. Numerous factors have been suggested as potential risk factors of unsuccessful RTW after THA: health behaviors, age, educational level, comorbidities, surgical complications, and type of work, as well as the length of sick leaves before the surgery (Nevitt et al. 1984 , Jensen et al. 1985 , Johnsson and Persson 1986 , Suarez et al. 1996 , Mobasheri et al. 2006 , Kuijer et al. 2009 , Nunley et al. 2011 , Cowie et al. 2013 , Malviya et al. 2014 , Tilbury et al. 2014 , Leichtenberg et al. 2016 , Hoorntje et al. 2018 . Previous studies in this field of research have mostly been conducted on relatively small samples exploiting separately either register-based data or data obtained from surveys and, in most cases, risk factors have been measured close to the time of surgery, blocking out the long-term effects of risks (Kuijer et al. 2009 , Nunley et al. 2011 , Malviya et al. 2014 , Tilbury et al. 2014 , Kleim et al. 2015 , Bardgett et al. 2016a ). The relative importance of the multiple risk factors of not returning to work has therefore remained unclear.
In relation to socioeconomic status and preoperative sick leave, our findings were in line with the conclusions of 3 previous systematic reviews and 1 meta-analysis on the subject (Kuijer et al. 2009 , Malviya et al. 2014 , Tilbury et al. 2014 , Hoorntje et al. 2018 ). Contrary to findings of these reviews, we did not find any effect of age on RTW. In relatively young patients (mean age 50 years) Nunley et al. (2011) reported that younger age, physical activity, and employment at the time of surgery were associated with RTW. Cowie et al. (2013) , Jensen et al. (1985) , and Bohm (2010) have also reported on a correlation between RTW and age, physical condition, and comorbidities. Workplace conditions have also been found to be associated with work performance after the THA (Kuijer et al. 2009 , Malviya et al. 2014 , Tilbury et al. 2014 .
The reasons for differences between our results and earlier reports may lie in the diversities in studied samples that are, especially when insurance issues are involved, bounded to national health care and insurance systems.
Strengths and weaknesses
Compared with previous literature, our study has notable strengths. The cohort size was large enough to employ sophisticated statistical methods. The studied sample came from a well-characterized occupational cohort and represented a wide range of occupations. The comprehensive data have been gathered on health and health-risk behaviors before the surgery. All the data were linked to reliable national health registers including detailed information on objective data on the date of the operation and the beginning and end dates of all periods of sickness absence and comorbidities, enabling accurate estimation of the timing of return to work. Many risk factors of unsuccessful RTW, such as occupational status, sickness absences before the operation, and comorbid medical conditions, were measured objectively from the registers.
The generalizability of these findings may be affected by the differences in national welfare, pension, and workers' compensation schemes (Scott et al. 2017 ). The studied cohort was limited to employees in the public sector and dominated by women. No data on workplace adjustments before or after the surgery were available. The motivation for RTW, which is always a potential source of uncertainty in studies on such a subject, remains unknown. No data on possible complications and revision surgery were available. Prosthetic joint infections, periprosthetic fractures, or dislocations may remarkably influence the RTW. Another limitation is that we were not able to assess patients' activity levels, patient-reported THA satisfaction, or functional outcome scores. The RTW may also be influenced by patients' interactions with healthcare professionals as well as patients' pre-surgery expectations (Bardgett et al. 2016b ), which were not known.
In summary, more than 9 out of 10 working-aged patients returned to work after THA. Obese manual workers with prolonged sick leave before the total hip replacement were at increased risk of not returning to work after the surgery. These risk factors should be accounted for when planning THA and post-surgery rehabilitation. All the other studied socioeconomic factors were not associated with the return to work rate. Orthopedic surgeons should consider referring patients at risk for no RTW for additional work-directed care.
